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Details  of  the  processes  occurring  during  sample  atomization  from  a 
♦microarcf  discharge  hav^  been  studied  photometrically,  by  use  of  high-speed 
color  cinematography  and  through  current-voltage  waveforms.  The  ♦microarcf 
studied  here  is  an  atmospheric  pressure  inert  gas  glow  discharge  supported 
between  0.25  mm  diameter  tungstenWir.es;  quiescent  argon- 1%  provides 
reactive-sputtering  conditions  and  improved  behavior  in  the  presence  of  oxygen 
impurities.  Excitation  temperatures  of  ca.  5000°K  are  measured  for  the  argon 
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glow.  Samples  of  Na,  A1  and  Sr  illustrate  the  influence  of  volatile,  refractory, 
insulating  and  electron-emitting  sample  properties  on  the  temporal -spatial- 
electrical  behavior  of  the  discharge.  The  step-by-step  events  occurring  in  the 
discharge  are  described  qualitatively  and  a variety  of  processes  are  invoked 
to  explain  sample  volatilization,  including  sputtering,  chemical  reactions 
and  purely  thermal  effects.  In  the  first  stages  of  the  discharge,  stabilities 
are  related  to  the  placement  and  insulating  character  of  deposits.  With  heating 
electron  emission  becomes  important  in  directing  the  discharge  to  or  away  from 
the  sample;  abnormal  glow  wandering  and  glow-to-arc  transitions  can  ensue. 
Improved  stability  is  achieved  by. uniformly  depositing  multielement  samples 
along  the  electrode,  which  localizes  the  initial  discharge  and  promotes  ablative 
cooling  of  the  sample  and  electrode. 
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operation  at  atmospheric  pressure.  However,  this  new  discharge  offers  other  atmosphere.  For  optimal  discharge  stability,  reproducibility,  and 

potential  advantages  as  well.  The  microarc  could  serve  as  an  excitation  simplicity  of  operation,  discharge-initiating  electrons  should  be  provided, 


tha  sample  coated  thinly  and  uniformly  over  the  electrode,  and  the  discharge  studies,  a set  of  "similarity  laws"  have  been  found  to  describe  the  relation 

current  controlled  carefully.  The  consequences  of  these  findings  and  their  of  discharge  pressure  (P)  to  the  electric  field  (E) , the  length  of  the 


large  currents  even  though  its  electrode  surface  area  is  quite  small. 


Obviously,  this  increased  current  density  increases  the  rate  of 


monochromator's  entrance  and  exit  slits  were  held  at  10  \m  K0.2  A 


spectral  bandwidth)  in  all  measurements  and  the  photomultiplier  was  supplied  straight  line  parallel  to  he  barrel  axis.  Spacers  between  the  barrel  and 


feedthrough  then  enabled  the  anode  to  be  positioned  anywhere 


Additional  Discharge  Monitoring.  Two  methods  other  than  photometric  Reagents . Reagent  grade  sodium  chloride,  strontium  nitrate 
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region  ending  in  a blue  negative  glow  and,  progressing  toward  the  anode,  the 


pulsating  microarc  discharge  proceeds,  the  cathode  heats,  changing  the 

in  cathode  heating.  In  contrast,  the  more  uniform  glow  produced  at  initial  glow-like  behavior  to  something  resembling  a combination  glow/arc 


current  is  increased,  the  microarc  voltage  exhibits  a slight 


the  rapidly  volatilising  tungsten  (or  its  oxide)  assumed  the  role  o£ 


cathode  was  noted.  Reinstallation  of  the  cold  trap  avoioeu  these  raicroarc.  In  this  composite  picture,  qualitative  and  semi-quantitative 

difficulties.  changes  in  important  parameters  could  be  observed  and  temporally  related 


through  100  Bz  timing  narks  on  each  film.  The  paraneters  include  electrode 


correlates  with  an  observed  maxinun  drop  in  the  glow  voltage.  From  this 


saaple  to  cool  and  re-initiating  the  discharge  again  produced  no  However,  aluainua  eaission  was  not  observed  until  the  third  repetition  of 


red-hot  (ca.  1000  C)  while  the  glow  extended  over  the  entire  bare  wire. 
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observed  with  localized,  dried  deposits. 
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descriptions,  it  is  clear  that  strontium  was  responsible,  and  that  arc 


Furthermore,  because  of  non-uniform  heating  of  the  wire  support 


at  ion  of  the  suplt  onto  tht  wire  oust  be  considered.  Of  course 


this  work  by  the  National  Science  Foundation  and  the  Office  of  Naval 
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Table  1.  Operating  Conditions 
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